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ORTHOESTER COMPOSITIONS AND METHODS 
OF USE IN SUBTERRANEAN APPLICATIONS 

BACKGROUND OF THE INVENTION 

The present invention relates to methods and compositions for treating subterranean 
formations, and more specifically, to improved methods and compositions for generating 
acids for use downhole, for example, to at least partially degrade the acid-soluble portions of 
filter cakes deposited in subterranean formations. 

Filter cakes, e.g., residues deposited on permeable media when servicing fluids 
contact those media under pressure, are formed in a variety of subterranean operations such 
as drilling, fracturing, and gravel packing. A filter cake is often desirable, at least 
temporarily, as it may prevent a fluid from flowing from a desired location to the surrounding 
subterranean formation. Moreover, the presence of a filter cake may add strength and 
stability to the formation surfaces on which the filter cake forms. 

Filter cakes can form in many subterranean processes. For example, a drill-in fluid in 
an open hole can form a filter cake. Such filter cakes generally comprise an acid-soluble 
portion and a polymeric portion. Filter cakes also may be formed during a fracturing 
operation. As a fracture is created, a portion of the fluid contained in the viscous fracturing 
fluid may create a filter cake comprising deposited viscosifier and/or fluid loss control 
additives, inter alia, on the walls of the fracture and/or the formation. 

No matter which process forms a filter cake, the filter cake generally acts as a 
physical barrier to fluid flow that may reduce fluid loss into the producing zone. The filter 
cake also presents a barrier to flow of liquid from the zone; thus, at some point before the 
well is put into production, the filter cake generally is removed so that the formation may be 
placed on production. 

While filter cakes may be beneficial, it is generally necessary to remove filter cakes 
from producing zones once the well is placed into production. For example, to degrade the 
acid-soluble portion of a drill-in fluid filter cake, a conventional delayed-release acid system 
usually may be used. A common type of delayed-release acid system comprises esters that 
slowly hydrolyze to form acids that may ultimately degrade the acid-soluble portion of the 
filter cake. These delayed-release acid systems, however, can be problematic if they degrade 
the acid-soluble component of the filter cake too slowly or too quickly. Removal of only 1% 



WO 2005/066451 



2 



PCT/GB2004/005309 



to 2% of the bridging solids in the filter cake can result in a significant loss of fluid to the 
surrounding formation. If a delayed-release acid system is designed not to dissolve more 
than 1% or 2% of the acid-soluble portion of the filter cake in a chosen period of time (e.g., a 
12-hour period), then total removal may take days, if not weeks. This is undesirable. On the 
other hand, if a delayed-release acid system is designed to totally degrade the acid-soluble 
portion within an acceptable "total cleanup time" (e.g., 24 to 48 hours), it is likely to cause 
hole instability and potential fluid loss problems during gravel pack placement. To control 
such fast-acting delayed-release acid systems, buffers (which are mixtures of weak acids and 
their conjugate bases) may be considered to achieve a delayed interaction of the acid with the 
acid-soluble portion of the filter cake for a desired time period. However, such conventional 
buffer systems have met with lhtle success when used with these delayed-release acid 
systems, inter alia, because the esters may undergo acid- or base-catalyzed hydrolysis at pHs 
much below or above 7. Also, conventional buffers may suffer when exposed to 
components, such as calcium carbonate, in the filter cake and, as a result, the acid component 
of the buffer may be quickly consumed. 

SUMMARY OF THE INVENTION 

The present invention relates to methods and compositions for treating subterranean 
formations, and more specifically, to improved methods and compositions for generating 
acids for use downhole, for example, to at least partially degrade the acid-soluble portions of 
filter cakes deposited in subterranean formations. 

In one embodiment, the present invention provides a method of degrading an acid- 
soluble portion of a filter cake comprising contacting the acid-soluble portion of the filter 
cake with an acid generated from an orthoester. 

In another embodiment, the present invention provides a method of generating an acid 
in a subterranean formation comprising the steps of: providing an orthoester composition that 
comprises an orthoester; placing the orthoester composition in the formation; and allowing 
the orthoester to generate an acid in the formation. 

In another embodiment, the present invention provides a method of degrading an 
acid-soluble component in a subterranean formation comprising the steps of: providing an 
orthoester composition mat comprises an orthoester; placing the orthoester composition in the 
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formation; allowing the orthoester to generate a generated acid; and allowing the generated 
acid to at least partially degrade the acid soluble component. 

In another embodiment, the present invention provides a method of degrading a filter 
cake in a subterranean formation comprising the steps of: providing particulates coated or 
impregnated with an orthoester composition that comprises an orthoester; placing the 
particulates into the subterranean formation so that they are substantially adjacent to the filter 
cake; allowing the orthoester to generate a generated acid; and allowing the generated acid to 
degrade at least a portion of an acid-soluble portion of the filter cake. 

In another embodiment, the present invention provides a composition capable of 
degrading an acid soluble component in a subterranean formation comprising an orthoester 
that will generate an acid that is capable of degrading at least a portion of the acid soluble 
component. 

The features and advantages of the present invention will be readily apparent to those 
skilled in the art upon a reading of the description of the preferred embodiments, which 
follows. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

The present invention relates to methods and compositions for treating subterranean 
formations, and more specifically, to improved methods and compositions for generating 
acids for use downhole, for example, to at least partially degrade the acid-soluble portions of 
filter cakes deposited in subterranean formations. One of the desirable features of the 
compositions and methods of the present invention is that they provide for the delayed release 
of an acid. The compositions and methods of the present invention are suitable for any 
application wherein it is desirable to generate an acid downhole that may be useful. Another 
instance where these compositions and methods may be useful is for reducing the viscosity of 
a viscosified treatment fluid. 

In certain embodiments wherein the compositions and methods of the present 
invention are used to degrade a filter cake, one of the many benefits offered by the present 
invention includes the fact that the well does not need to be shut-in for long periods of time to 
accomplish a substantial, beneficial degradation of the filter cake so as to be able to put the 
well into production. With the compositions and methods of the present invention, a 
desirable degradation of a filter cake can be obtained in a highly desirable period of time. 
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The orthoester compositions of the present invention comprise orthoesters. These 
orthoesters will generate acids that will degrade the acid-soluble portion of a filter cake. 
Examples of suitable orthoesters have a structure defined by the formula: 
RCCORXOR'OCOR'"), wherein R\ R", and R'" are not hydrogen, and R', R", and R m may or 
may not be the same group. R', R", or R'" may comprise a heteroatom that may affect the 
solubility of the chosen orthoester in a given application. Suitable heteroatoms could include 
nitrogen or oxygen. Examples of suitable orthoesters and poly(orthoesters) include, but are 
not limited to, orthoacetates, such as trimethyl orfhoacetate, triemyl orthoacetate, tripropyl 
orthoacetate, triisopropyl orthoacetate, and poly(orthoacetates); orthoformates, such as 
trimethyl orthoformate, triethyl orthoformate, tripropyl orthoformate, triisopropyl 
orthoformate, and poly(orthoformates); and orthopropionates, such as trimethyl 
orthopropionate, triethyl orthopropionate, tripropyl orthopropionate, triisopropyl 
orthopropionate, and poly(orthopropionates). Suitable orthoesters also may be orthoesters of 
polyfunctional alcohols, such as glycerin and/or ethylene glycol. Those skilled in the art with 
the benefit of this disclosure will recognize suitable orthoesters that may be used in a desired 
application. In choosing an orthoester, one should be mindful that some orthoesters have low 
flash points. Therefore, the choice of which particular orthoester to use should be guided by 
such considerations as environmental factors. The orthoester may comprise less than about 
1% to about 100% of the orthoester composition. 

To allow the orthoester to hydrolyze to produce an acid, a source of water is needed. 
The water should be present in an amount from about 2 moles of water for about every 1 
mole of orthoester to an excess of water, which may help ensure the solubility of the reaction 
product of the reaction between the generated acid and the acid-soluble component, e.g., 
solubility with the acid-soluble portion of a filter cake. One of ordinary skill in the art with 
the benefit of this disclosure will recognize whether a suitable amount of water is present in 
either the orthoester composition or in the well bore for a desired application. 

The orthoester compositions of the present invention also may comprise an inhibitor, 
which may delay the generation of the acid from the orthoester of the orthoester composition 
and also may neutralize the generated acid during the delay period. Suitable inhibitors 
include bases. Examples of some preferred inhibitors may include sodium hydroxide, 
potassium hydroxide, amines such as hexamethylenetetramine, sodium carbonate, and 
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combinations thereof. In certain embodiments, a small amount of a strong base as opposed to 
a large amount of a relatively weak base is preferred to achieve the delayed generation of the 
acid and the neutralization of the generated acid for a desired delay period. 

The orthoester compositions of the present invention can have any suitable form. For 
instance, these compositions can be used in a solution form, a gel form, or an emulsion form, 
ha certain applications, a solution form may be useful, e.g. , when a faster break of a treatment 
fluid or a faster degradation of a filter cake, is desired; in other applications, e.g., when a 
slower break or degradation is desirable, a gel or emulsion form may be used. For the 
solution form, suitable exemplary solvents include propylene glycol, propylene glycol 
monomethyl ether, dipropylene glycol monomethyl ether, and ethylene glycol monobutyl 
ether. In some embodiments, mixtures of solvents and water may be beneficial, for example, 
to keep the orthoester solubilized. The gel form of the orthoester composition may be gelled 
with suitable polymers and/or surfactants. For the emulsion form, suitable emulsifiers 
include emulsifiers like "WS-44," which is commercially available from Halliburton Energy 
Services, Duncan, Oklahoma. 

In some embodiments of the present invention wherein an orthoester composition of 
the present invention is used to degrade a filter cake, if desired, chemical components that 
can degrade a polymeric portion of a filter cake may be used in conjunction with an 
orthoester composition of the present invention. Suitable examples include compatible 
oxidizers and/or enzymes that are capable of degrading the polymeric components of the 
filter cake. These oxidizers or enzymes may be in any suitable form, for example, 
encapsulated or otherwise contained to create a beneficial release of the oxidizer or enzyme. 

In alternative embodiments of the methods of the present invention, an orthoester 
composition of the present invention may be coated or impregnated onto a particulate that 
will be placed downhole in a subterranean treatment such as fracturing or gravel packing. 
When the orthoester ultimately hydrolyzes and generates the acid, the acid may degrade the 
acid-soluble portion of a filter cake, e.g., at least that portion substantially adjacent to the 
coated particulates. The generated acid also may act as a breaker for a viscosified treatment 
fluid, such as a fracturing or gravel pack fluid. 

Any particulate suitable for use in conjunction with subterranean applications is 
suitable for use as particulates in these embodiments of the methods of the present invention. 
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For instance, natural sand, quartz sand, particulate garnet, glass, ground walnut hulls, 
polymeric pellets, bauxite, ceramics, or the like are all suitable. Suitable sizes range from 
about 4 to about 100 U.S. mesh, in certain preferred embodiments, the sizes may range from 
about 10 to about 70 U.S. mesh. 

The orthoester compositions of the present invention may be coated onto a particulate 
material by any means known in the art. For instance, in one embodiment, the particulates 
may be coated with an orthoester composition "on-the-fly." The term "on-the-fly" is used 
herein to refer to an instance where one flowing stream is continuously introduced into 
another flowing stream so that the streams are combined and mixed while continuing to flow 
as a single stream as part of an ongoing treatment. Such mixing can also be described as 
'Veal-time" mixing. Batch or partial batch mixing processes may also be suitable. The 
coated particulate as described herein may be used as gravel particles in sand control 
operations, as proppant particles in fracturing operations, or as any other particulate 
employed in subterranean operations that may be placed substantially adjacent to a filter cake 
comprising an acid-soluble component. 

Where the orthoester composition is a relatively solid material at ambient 
temperatures, it may be advantageous to mix the orthoester composition with a solvent to 
facilitate the coating of the orthoester composition onto the particulates. A variety of 
solvents known in the art may be suitable. Some such solvents include, but are not limited to, 
acetone, propylene carbonate, dipropylene glycol methyl ether, methylene chloride, isopropyl 
alcohol, or combinations thereof. 

In some embodiments of the present invention, the particulates are coated with from 
about 0.1% to about 20% orthoester composition by weight of the particulates, more 
preferably from about 0.5% to about 10% orthoester composition by weight of the 
particulates, and most preferably from about 1% to about 8% orthoester composition by 
weight of the particulate material. 

In some embodiments, 100% of the particulates are coated with an orthoester 
composition of the present invention; in other embodiments, only a portion of the particulates 
may be coated. Where less than 100% of the particulates are coated with an orthoester 
composition of the present invention, it may be desirable to use a higher concentration of 
orthoester composition relative to that portion of the particulates to be coated. It is within the 
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ability of one skilled in the art with the benefit of this disclosure to determine the amount of 
orthoester composition that will be necessary to sufficiently degrade the filter cake and to 
coat a portion of particulates with enough orthoester composition to achieve that goal. 

Where the coated particulates are used in a sand control operation such as gravel 
packing, the gravel pack may be formed using any technique known in the art. In one 
technique, gravel particles (at least a portion of which are partially coated with an orthoester 
composition of the present invention) are slurried into a treatment fluid and pumped into the 
well bore having a filter cake deposited therein substantially adjacent to the zone of the 
subterranean formation that has been fitted with a gravel pack screen. In alternative 
embodiments, it is possible to not use a screen if desired. The gravel particulates are 
separated from the slurry as the delivery fluid is forced into the well bore through the screen 
if a screen is used. The gravel particulates are not able to flow through the mesh of the screen 
and are left behind, forming a gravel pack. The acid generated by the orthoester composition 
on the particulates then degrades the acid-soluble portion of the adjacent filter cake. 

When the coated particulates are used in a fracturing operation, the proppant pack 
formed inside a fracture from at least some of the coated particulates of the present invention 
may be formed using any technique known in the art. In one technique, proppant particulates 
comprising at least some coated particulates of the present invention are slurried into a 
fracturing fluid and pumped into a subterranean formation at a pressure sufficient to create or 
enhance a fracture in the formation. At least a portion of those particulates is then placed in a 
fracture and forms a proppant pack substantially adjacent to the walls of the fracture. The 
fracturing fluid also forms a filter cake on the surfaces of the fracture. Once the proppant 
pack is substantially formed, the orthoester composition produces an acid that at least 
partially degrades the filter cake on the surfaces of the fracture. 

Although this invention has been described in terms of some specific uses of the 
orthoester compositions of the present invention, the orthoester compositions may be used in 
other applications, for example, to degrade other acid-soluble components in a subterranean 
formation like the formation itself, calcium carbonate, acid-soluble components of 
completion equipment such as plugs, or resins (e.g., themosetting resins). 
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To facilitate a better understanding of the present invention, the following examples 
of preferred embodiments are given. In no way should the following examples be read to 
limit the scope of the invention. 

EXAMPLES 

Six samples were prepared to illustrate the acid generated by the orthoester 
compositions and its reaction with calcium carbonate. These six samples are shown in Table 
1 and were prepared by the following procedure. In a suitable flask, a quantity of water was 
added. Then to the flask, a quantity of "WS-44" emulsifier was added. The orthoester 
composition was then added. This was then stirred for 5 minutes to create an emulsion. 
While continuing to stir, calcium carbonate was added. A sodium hydroxide solution was 
added. The mixture was heated to a temperature of 135°F. The C0 2 gas generation was then 
monitored to observe the extent of calcium carbonate dissolution with time. Tables 2 through 
7 illustrate these results for each sample. 



Table 1 - Composition of Samples 



Component 


Sample 1 


Sample 2 


Sample 3 


Sample 4 


Sample 5 


Sample 6 


Water (ml) 


39 


37 


36 


35 


34 


33 


Emulsifier 
(ml) 


1 


1 


1 


1 


1 




triethylortho- 
formate (ml) 


20 


20 


20 


20 


20 


20 


calcium 
carbonate (g) 


2 


2 


2 


2 


2 


2 


0.2MNaOH 
(ml) 


0 


2 


3 


4 


5 


6 
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Table 2 - Results for Sample 1 



Time (hr) 


C0 2 Volume (ml) 


0 


0 


1 


17 


2 


46 


4 


53 


5 


55.8 


6 


58 


7 


60 


Table 3 - Results for Sample 2 


Time (hr) 


C0 2 Volume (ml) 


0 


0 


1 


0 


2 


0 


3 


0.4 


4 


1 


5 


1 


6 


1.2 


7 


2 


8 


22.6 


9 


50 


10 


58.5 


23 


94.5 
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Table 4 - Results for Sample 3 



Time (hr) 


C0 2 Volume (ml) 


0 


0 


1 


0.4 


14 


0.4 


15 


33 


16 


43 


17 


53.4 


18 


58 


19 


61 


21 


68.8 


22 


72 
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Table 5 - Results for Sample 4 



Time (hr) 


C0 2 Volume (ml) 


0 


0 


1 


1.2 


2 


1.2 


3 


1.8 


5 


1.8 


6 


1.8 


7 


1.8 


8 


1.8 


23.5 


1.8 


24 


46 


25 


53.8 


26 


58.5 


27 


62 


29 


68 


30 


71.6 


31 


75 


32 


79 
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Table 6 - Results for Sample 5 



Time (hr) 


C0 2 Volume (ml) 


0 


0 


1 


1 


2 


1 


3 


1 


5 


1 


6 


1 


7 


1 


21 


1.2 


22 


1.2 


23 


1.2 


24 


1.2 


25 


1.2 


27 


1.2 


28 


1.2 


29 


1.2 


30 


1.2 


34 


3 


34.5 


22.2 
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Table 7 - Results for Sample 6 



Time (hr) 


C0 2 Volume (ml) 


0 


0 


1 


0.4 


2 


0.6 


3 


0.8 


5 


1 


6 


1.6 


7 


1.6 


8 


1.6 


24 


1.6 


25 


1.6 


26 


1.6 


27 


1.6 


29 


1.6 


30 


1.6 


31 


1.6 


48 


82 


49 


85.2 


50 


88.2 


52 


94 


53 


97 



Thus, the present invention is well adapted to carry out the objects and attain the ends 
and advantages mentioned as well as those, which are inherent therein. While numerous 
changes may be made by those skilled in the art, such changes are encompassed within the 
spirit and scope of this invention as defined by the appended claims. 
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What is claimed is: 

1 . A method of degrading an acid-soluble portion of a filter cake comprising 
contacting the acid-soluble portion of the filter cake with an acid generated from an 
orthoester. 

2. The method of claim 1 wherein the orthoester has the general formula 
RC(OR , )(OR")(OR'"), wherein R, R", and R'" are not hydrogen, and R, R", and R'" may or 
may not be the same group. 

3. The method of claim 2 wherein R', R", or R'" comprise a heteroatom. 

4. The method of claim 3 wherein the heteroatom is nitrogen or oxygen. 

5. The method of claim 1 wherein the orthoester comprises an orthoacetate, an 
orthoformate, or an orthopropionate. 

6. The method of claim 1 wherein the orthoester comprises an orthoester of a 
polyfunctional alcohol. 

7. The method of claim 1 wherein the orthoester comprises a poly(orthoester). 

8. The method of claim 1 wherein the filter cake further comprises a polymeric 
portion, and wherein a component that is capable of degrading the polymeric portion of the 
filter cake is used to at least partially degrade the polymeric portion of the filter cake. 

9. The method of claim 8 wherein the component capable of degrading the 
polymeric portion of the filter cake comprises an enzyme or an oxidizer. 

1 0. The method of claim 1 wherein at least a portion of the orthoester is coated or 
impregnated onto particulates to form coated particulates or impregnated particulates. 

1 1 . The method of claim 1 0 wherein the particulates comprise natural sand, quartz 
sand, particulate garnet, glass, ground walnut hull, polymeric pellet, bauxite, or a ceramic. 

12. The method of claim 10 wherein the particulates are in a size range from about 
4 to about 100 US mesh. 

1 3 . The method of claim 1 0 wherein the particulates are in a size range from about 
10 to about 70 US mesh. 

14. The method of claim 10 wherein the orthoester is coated onto the particulates 
using an on-the-fiy method. 

1 5 . The method of claim 1 0 wherein the orthoester is coated onto the particulates 
in a batch process. 
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1 6. The method of claim 1 0 wherein the coated particulates or impregnated 
particulates comprise a portion of a fracturing or gravel pack fluid. 

17. A method of generating an acid in a subterranean formation comprising the 
steps of: 

providing an orthoester composition that comprises an orthoester; 
placing the orthoester composition in the formation; and 
allowing the orthoester to generate an acid in the formation. 

1 8 . The method of claim 1 7 wherein the orthoester has the general formula 

. RC(OR')(OR")(OR"'), wherein R ! , R", and R'" are not hydrogen, and R', R", and R'" may or 
may not be the same group. 

19. The method of claim 1 8 wherein R', R", or R'" comprise a heteroatom. 

20. The method of claim 1 9 wherein the heteroatom is nitrogen, or oxygen. 

2 1 . The method of claim 1 7 wherein the orthoester comprises an orthoacetate, an 
orthoformate, or an orthopropionate. 

22. The method of claim 1 7 wherein the orthoester comprises an orthoester of a 
polyfunctional alcohol. 

23 . The method of claim 1 7 wherein the orthoester comprises from about 1 % to 
about 100% of the orthoester composition. 

24. The method of claim 1 7 wherein the orthoester composition comprises an 
inhibitor. 

25. The method of claim 24 wherein the inhibitor comprises sodium hydroxide, 
potassium hydroxide, an amine, sodium carbonate, or a combination thereof. 

26. The method of claim 1 7 wherein at least a portion of the orthoester 
composition is coated or impregnated onto particulates to form coated particulates or 
impregnated particulates. 

27. ' The method of claim 26 wherein the coated particulates or impregnated 
particulates comprise a portion of a fracturing or gravel pack fluid. 

28 . The method of claim 26 wherein less than 1 00% of the particulates are coated 
or impregnated with the orthoester composition. 

29. The method of claim 1 7 wherein the orthoester composition is in a solution 
form, gel form, or an emulsion form. 
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30. The method of claim 29 wherein the solution form comprises propylene 
glycol, propylene glycol monomethyl ether, dipropylene glycol monomethyl ether, ethylene 
glycol monobutyl ether, or water. 

3 1 . The method of claim 29 wherein the gel form comprises a polymer or a 
surfactant. 

32. The method of claim 29 wherein the emulsion form comprises an emulsifier. 

33. A method of degrading an acid soluble component in a subterranean formation 
comprising the steps of: 

providing an orthoester composition that comprises an orthoester; 

placing the orthoester composition in the formation; 

allowing the orthoester to generate a generated acid; and 

allowing the generated acid to at least partially degrade the acid soluble 

component. 

34. The method of claim 33 wherein the acid soluble component is a portion of a 
filter cake. 

35. The method of claim 33 wherein the orthoester has the general formula 
RC(OR')(OR")(OR"'), wherein R', R", and R m are not hydrogen, and R', R", and R m may or 
may not be the same group. 

36. The method of claim 35 wherein R', R", or R'" comprise a heteroatom. 

37. The method of claim 36 wherein the heteroatom is nitrogen or oxygen. 

38. The method of claim 33 wherein the orthoester comprises an orthoester of a 
polyfunctional alcohol. 

39. The method of claim 33 wherein the orthoester composition comprises an 
inhibitor capable of interacting with the acid so as to delay the degradation of the acid soluble 
component by the acid. 

40. The method of claim 3 9 wherein the inhibitor comprises sodium hydroxide, 
potassium hydroxide, an amine, sodium carbonate, or a combination thereof. 

41 . The method of claim 33 wherein at least a portion of the orthoester 
composition is coated or impregnated onto particulates to form coated particulates or 
impregnated particulates. 
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42. The method of claim 33 wherein the orthoester composition is in a solution 
form, gel form, or an emulsion form. 

43 . The method of claim 33 wherein the acid soluble component comprises a 
portion of the subterranean formation, calcium carbonate, a thermosetting resin, or a portion 
of a piece of completion equipment. 

44. A method of degrading a filter cake in a subterranean formation comprising 
the steps of: 

providing particulates coated or impregnated with an orthoester composition 
that comprises an orthoester; 

placing the particulates into the subterranean formation so that they are 
substantially adjacent to the filter cake; 

allowing the orthoester to generate a generated acid; and 

allowing the generated acid to degrade at least a portion of an acid-soluble 
portion of the filter cake. 

45 . The method of claim 44 wherein the orthoester has the general formula 
RC(OR')(OR")(OR"'), wherein R', R", and R'" are not hydrogen, and R, R", and R" 1 may or 
may not be the same group. 

46. The method of claim 45 wherein R', R", or R'" comprise a heteroatom. 

47 . The method of claim 44 wherein the orthoester comprises an orthoester of a 
polyfunctional alcohol. 

48. The method of claim 44 wherein the orthoester composition comprises an 
inhibitor that is capable of delaying the degradation of the acid soluble portion of the filter 
cake by the generated acid. 

49. The method of claim 48 wherein the inhibitor comprises sodium hydroxide, 
potassium hydroxide, an amine, sodium carbonate, or a combination thereof. 

50. The method of claim 44 wherein the particulates comprise natural sand, quartz 
sand, particulate garnet, glass, ground walnut hull, polymeric pellet, bauxite, or a ceramic. 

51. A composition capable of degrading an acid soluble component in a 
subterranean formation comprising an orthoester that will generate an acid that is capable of 
degrading at least a portion of the acid soluble component. 
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52. The composition of claim 51 wherein the orthoester has the general formula 
RC(OR')(OR")(OR" t ), wherein R', R", and R" 1 are not hydrogen, and R', R", and R'" may or 
may not be the same group. 

53. The composition of claim 52 wherein R', R", or R'" comprise a heteroatom. 

54. The composition of claim 53 wherein the heteroatom is hydrogen, nitrogen, or 
oxygen. 

55. The composition of claim 51 wherein the orthoester comprises an 
orthoacetate, an orthoformate, or an orthopropionate. 

56. The composition of claim 51 wherein the orthoester comprises an orthoester of 
a polyfunctional alcohol. 

57. The composition of claim 5 1 further comprising an inhibitor. 

58. The composition of claim 57 wherein the inhibitor comprises sodium 
hydroxide, potassium hydroxide, an amine, sodium carbonate, or a combination thereof. 



